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AGENT FOR PREVENTING AND IMPROVING PERIODONTAL DISEASE 

PROBLEM TO BE SOLVED: To provide an agent for preventing and improving 
periodontal disease, and to provide a drink, food or feed to which an effect for preventing 
and improving the periodontal disease is imparted. 

SOLUTION: This agent for preventing or improving the periodontal disease, containing a 
sphingosine skeleton-having compound such as ceramide, sphingomyelin, a 
sphingoglycolipid or ganglioside as an active ingredient, or containing the sphingosine 
skeleton-having compound and further suitably one or more substances selected from 
calcium agents, vitamin D and vitamin K. 
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[Claim(s)] 

[Claim 1] The prevention and the improvement agent of gum disease which make an 
active principle the compound which has a sphingosine frame. 

[Claim 2] The prevention and the improvement agent of gum disease according to claim 
1 whose compound which has a sphingosine frame is ceramide, sphingomyelin 
splungoglycolipid, or ganglioside. 

[Claim 3] The eating-and-drinking article or feed which blended the compound which has 
a sphingosine frame and granted prevention and the improvement effect of gum disease 



[Translation done.] 
DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the prevention and the improvement 
agent of gum disease which make an active principle the compound which has a 
sphingosine frame. Moreover, this invention relates to the eating-and-drinking article or 
teed which blended the compound which has a sphingosine frame and granted prevention 
and the improvement effect of gum disease 
[0002] 

[Description of the Prior Art] In recent years, gum disease serves as a big social problem 
Gum disease carries out by the ability also not using the gear tooth which weakens a 
dental root and does not have a cavity unlike a cavity and is sick. Many people show the 
signs of gum disease and can say rather that it is illness more fearful than a cavity 
Although prevention from a viewpoint that gargling which used removing a dental 
plaque, the collutory (mouthwash) of antimicrobial agent content, etc. as a prophylaxis of 
current and gum disease prevents propagation of the microorganism used as a cause 
bacillus is performed, these approaches are considered that effectiveness is small to the 
symptom which advanced too much. That is, reduction in an alveolar bone is seen and the 
last stage of gum disease comes that it will be hard to be reproduced once an alveolar 
bone is lost. And if a gear tooth is lost by gum disease, since it is accompanied by the 
pain outside it is hard coming to eat food and trouble will be caused to a life, prevention 
and the therapy means of effective gum disease are searched for. Thus, the prevention 
and the improvement agent of gum disease which have the effectiveness which controls 
reduction in an alveolar bone are not known for the present condition 
[0003] 

[Problem(s) to be Solved by the Invention] Gum disease is a big social problem and the 
method of preventing and improving these symptoms is searched for so that it may 
describe above, this invention persons found out that the effectiveness of preventing and 
improving gum disease was in the compound which has sphingosine frames such as 
ceramide contained in cow's milk or a bovine brain, sphingomyelin, sphingoglycolipid 



and ganglioside, the place which has advanced research wholeheartedly so that they may 
get the matter which has prevention and the improvement effect of gum disease And it 
came to complete a header and this invention for the effectiveness increasing by adding 
calcium preparations, vitamin D, and a vitamin K. Therefore, this invention makes it a 
technical problem to offer the prevention and the improvement agent of the above- 
mentioned gum disease which added the matter more than a kind chosen from offering 
the prevention and the improvement agent of gum disease which make an active principle 
the compound which has a sphingosine frame and calcium preparations, vitamin D and a 
vitamin K. Moreover, this invention makes it a technical problem to offer the above- 
mentioned eating-and-drinking article or the feed which added the matter more than a 
kind chosen from offering the eating-and-drinking article or feed which blended the 
compound winch has a sphingosine frame and granted prevention and the improvement 
eirect of gum disease and calcium preparations, vitamin D, and a vitamin K 
[0004] 

[Means for Solving the Problem] Jn this invention, the compound which has sphingosine 
frames, such as cerarrude, sphingomyelin, sphingoglyco lipid, and ganglioside, is used as 
prevention of gum disease, and an active principle of an improvement agent Moreover 
in this invention, the compound which has sphingosine frames, such as ceramide 
sphingomyelin, sphingoglycolipid, and ganglioside, is blended with an eating-and- 
dnnking article or feed, and prevention and the improvement effect of gum disease are 
granted. Sphingosine is one sort of the long chain base which constitutes sphingolipid 
and ,s widely distributed in a living body. Sphingosine is in the living body, it carried out 
acid-amide association with the fatty acid, constituted ceramide, and has accomplished 
the frame of sphingolipid. 

[0005] Sphingolipid is a component which constitutes a cell membrane and the most 
exists as sphingoglycolipid or sphingophospholipid. Many sphingolipid to a brain a 
nervous system, or an erythrocyte is contained. Moreover, although contained also in 
various food, it is contained mostly especially in cow's milk. Very many reports have 
been made about the physiological function of sphingolipid until now. For example it is 
checking sphingosine protein-kinase C, having the operation which promotes 
differentiation of monocyte or a macrophage system cell, having the operation which 
adjusts the function of an epidermal growth factor (EGF) receptor, etc Moreover 
ganglioside is applied also to the therapy of a brain ischemia failure or the brain disorder 
by Parkinson's disease also in sphingolipid. 

[0006] A coal chemical product and the thing of the animals-and-plants origin should just 
be used for compounds, such as ceramide of a compound which has a sphingosine frame 
sphingomyelin, sphingoglycolipid, and ganglioside. And since these compounds are ' 
contained m cow's milk, a bovine brain, etc., they can use cow's milk and bovine brains 
such as fresh milk, milk powder, a skimmilk, and recombined milk, as a raw material ' 
and can obtain them by processing various chromatographies, such as heating, salting a 
fortification of alcohol, ion exchange chromatography, and gel filtration chromatography 
an ultrafiltration (UF), etc. In addition, since it has thermal stability, in case it blends with 
an eating-and-drinking article, feed, etc. especially, the compound which has a 
sphingosine frame is dealt with extremely, and it is easy to carry out it. Moreover in this 
invention, in order to heighten prevention of the gum disease which makes an active 
principle the compound which has the above-mentioned sphingosine frame and the 



effectiveness of an improvement agent, the matter more than a kind chosen from calcium 
preparations, vitamin D, and a vitamin K is added. Moreover, in this invention, in order 
to heighten the effectiveness of the eating-and-drinking article which blended the 
compound which has the above-mentioned sphingosine frame, and granted prevention 
and the improvement effect of gum disease, or feed, the matter more than a kind chosen 
from calcium preparations, vitamin D, and a vitamin K is added. It is desirable to use the 
good calcium salt of absorptivity as calcium preparations used by this invention for 
example, although calcium salts, such as a calcium chloride, a calcium carbonate and a 
calcium lactate, an egg shell, or the calcium content constituent of the cow's milk origin 
can be mentioned. Moreover, it is desirable to blend a component effective in bones such 
as vitamin D and a vitamin K. The compound and operation mechanism which have a 
sphingosine frame differ from each other, and such calcium preparations and vitamins 
take effect in multiplication to a bone 
[0007] 

[Embodiment of the Invention] In this invention, prevention and the improvement agent 
of gum disease are prepared by making into an active principle compounds such as a 
coal chemical product or ceramide which has cow's milk and the sphingosine frame of 
the bovine brain origin, sphingomyelin, sphingoglycolipid, and ganglioside, the matter 
more than a kind chosen from calcium preparations, vitamin D, and a vitamin K is added 
further, and prevention and the improvement agent of gum disease are prepared 
Moreover, in this invention, the eating-and-drinking article or feed which blended 
compounds, such as a coal chemical product or ceramide which has cow's milk and the 
sphingosine frame of the bovine brain origin, sphingomyelin, sphingoglycolipid and 
ganglioside, and granted prevention and the improvement effect of gum disease is 
prepared, the matter more than a kind chosen from calcium preparations, vitamin D and 
a vitamin K is added further, and the eating-and-drinking article or feed which granted 
prevention and the improvement effect of gum disease is prepared. 

[0008] In this invention, gum disease can be prevented and improved by taking in 1 micro 
per one adult day g-lOmg for the compound which has a sphingosine frame in several 
steps. Therefore, what is necessary is just to blend with an eating-and-drinking article or 
feed the compound which has a sphingosine frame so that those amounts can be taken in 
iurthermore, the matter more than a kind chosen from calcium preparations vitamin D 
and a vitamin K - suitable ******** _. things can raise prevention and the ' improvenie ' nt 
ettect of gum disease. In addition, as an eating-and-drinking article, cow's milk a milk 
beverage, juice, jelly, a biscuit, a pan, noodles, a sausage, etc. can be mentioned for 
example. Next, an example and the example of a trial are shown and this invention is 
explained to a detail. 
[0009] 

[The example 1 of reference] Preparation of the ganglioside of the cow's milk origin- the 
well-known ganglioside method of preparation (Provisional-Publication-No 63 No - 
369992 official report) It followed and the ganglioside of the cow's milk origin was 
prepared. That is, after making the trypsin of a proteolytic enzyme act on the milk quality 
matter containing ganglioside at 40 degrees C for 1 5 hours and disassembling protein the 
obtained proteolysis object solution was dialyzed by the film of the molecular weight 
fractionation 10,000, and the ganglioside quantity content fraction was obtained After 
freeze-drying this ganglioside quantity content fraction, it dissolved in the chloroform- 



methanol (1:1) solution, this solution was dipped in anion exchange resin (a DEAF- 
Sephadex acetate mold, Pharmacia manufacture), and ganglioside was made to adsorb 
Next, alter the chloroform-methanol (1:1) solution washed anion exchange resin 
ganglioside was eluted with the 0.1M sodium acetate water-solution-methanol solution 
And it dialyzed, desalted and freeze-dned, after carrying out reduced pressure hardening 
by drying of the eluate. Thus, when thin-layer chromatography (the resorcinol method) 
detected the obtained ganglioside fraction (fraction A), it was the ganglioside 
GM3:ganglioside GD3:ganglioside GT 3= 10:90:1. Furthermore, fractionation of the 
fraction A was carried out. namely, chloroform-methanol (8:8 (v/v)) a solution - Fraction 
A - suspending - a silica gel (Iatrobeads, product made from iatron laboratory) column - 
- adding - 8:2 (v/v) from - 2:8 (v/v) up to - gradient elution was earned out with the 
chloroform-methanol solution, and fractionation was carried out to ganglioside GM3 
fraction (fraction B), ganglioside GD3 fraction (fraction C), and ganglioside GT3 fraction 
(traction D). Thus, when thin-layer chromatography (the resorcinol method) detected 
each obtained ganglioside fraction, purity was 95% or more 
[0010] 

[The example 2 of reference] Preparation of the ganglioside of the bovine brain origin- 
the ganglioside of the bovine brain origin was p"repared"a~cc~6rding to the ganglioside 
method of preparation currently generally performed widely. That is it extracts 
immediately after slaughter, after freeze-drying 5kg of bovine brains' saved at -20 degrees 
C, it considers as coarse powder by the mixer, and it is a methanol. 10 1 In addition it 
heated at 60 degrees C, and was left for 30 minutes, and the fraction containing ' 
ganglioside was extracted and the filtrate obtained by carrying out suction filtration 
immediately was left at -10 degrees C after the extract overnight, and suction filtration of 
the generated precipitation is carried out quickly, and it is collected - after carrying out 
Folch distribution, vacuum concentration of the upper layer was carried out, and it freeze- 
dned. Thus, the obtained fraction is processed with a silica gel column chromatography 
neutral lipid and sulfatide are separated, and it is 4.87g (fraction E) of ganglioside 
fractions. It obtained. Thus, ganglioside GDI a, ganglioside GM 1, ganglioside GDlb 
ganglioside GTlb, etc. were contained in the obtained fraction E. Furthermore 
fractionation of the fraction E was carried out. Namely, Q-Sepharose To a column it is a 
chloroform-methanol-water (30:60:8) solution. The fraction E which dissolved in 500ml 
is added. Chloroform-methanol-water (30:60:8) solution From 3 1 to a chloroform- 
methanol-4M sodium acetate water-solution (30:60:8) solution Gradient elution is carried 
out even by 3 I. One a(fraction F) l,220mg of ganglio sides GD, ganglioside 
GM1 102(fraction G) mg, one b451 (fraction H)mg of gangliosides GD, and one b540 
(traction I)mg of gangliosides GT were obtained 
[0011] 

[The example 3 of reference] Preparation of the sphingomyelin of the cow's milk origin- 
sphingomyelin was prepared from cow's milk. ThatlsTTt irmethanol 90 1 at 60 degrees C 
about this after freeze-drying butter SERAMU 1 0kg discharged in case butter oil is 
manufactured. It dissolved. After leaving it at a room temperature for 12 hours vacuum 
concentration of the supernatant liquid was collected and carried out, and the methanol 
was removed so that the generated precipitation might not mix. It is deionized water 
about the obtained solid. 10 1 After dissolving, the ultrafiltration was carried out, the low- 
molecular fraction was removed, it freeze-dried and the macromolecule fraction was 



obtained. This macromolecule fraction was 600g and the sphingomyelin content 
contained in this macromolecule fraction was 15.2%. Furthermore, in order to refine 
sphingomyelin, the silica gel column chromatography refined. Namely, silica gel column 
10 1 Chloroform which dissolved 500g of macromolecule fractions containing 
sphingomyelin: The methanol (9:1) solution was added. And methanol concentration was 
raised, gradient elution was carried out, and 37.3g (fraction J) of sphingomyelin fractions 
[0012] )tained ThUS ' ° btained s P hin g° m y elin fraction was 98% or more of purity. 

[The example 4 of reference] Preparation of the ceramide of the cow's milk origin- 
ceramide was prepared from the ganglioside fraction (fraction A) obtained in the example 
1 of reference. That is, fraction A 20g is received in the acetic-acid buffer solution (pH 
5.5). EndogIycoceramidase(TAKARA SHUZO CO., LTD. make)500U was added and it 
was made to react for 12 hours. After the reaction, the Folch distribution of the reaction 
mixture were earned out, lipid fractions were collected, and the anion-exchange-resin 
column chromatography removed the glycolipid. And an octadecyl silyl column 
chromatography refines a ceramide part, and nitrogen was sprayed and it was made to 
harden by drying. Thus, 6g (fraction K) of ceramide fractions was obtained. This 
ceramide fraction was 98% or more of purity 
[0013] 

[The example 1 of a trial] Osteoclasis depressor effect of the compound which has a 
sphingosine frame; after extracting the long long bone of the ICR system mouse often 
days after the birth - 20 age in day and removing tissue, the fragment of the bone was 
mechanically carried out in the alpha-MEN solution which contains fetal calf serum 5% 
and all the bone marrow cells containing an osteoclast were obtained. On the piece of 
ivory, it is this cell About 2x106 The spot of the cell was carried out with the alpha-MEN 
solution which contains fetal calf serum 5%. It is 50 ng(s)/ml about the compound which 
has a sphingosine frame several hours after. The alpha-MEN solution containing added 
5/o fetal calf serum was added so that it might become concentration, and it cultivated for 
five days at 37 degrees C under 5% carbon-dioxide existence, and the osteoclasis activity 
of an osteoclast was investigated. The haematoxylin stain of ivory Kataue's cell was 
removed and carried out after culture, image analysis was carried out with image-analysis 
equipment (PIASLA-555, product made from PIAS), and the number of osteoclasis 
socket (pit) was measured. And the osteoclasis activity (%) defined by the degree type 
was searched for, and osteoclasis depressor effect was evaluated. 

osteoclasis activity (%) =(mimber of osteoclasis socket of number of osteoclasis socket / 
additive-free group) xlOO - in addition as a compound which has a sphingosine frame 
fraction A-K obtained in the examples 1-4 of reference was used. The result is shown in 
Table 1. 

[0014] 
[Table 1] 

Test sarnp i e Osteoclasis activity (%, **SD) 

Fraction A 53.4**7.8 Fraction B 56.5**8.4 Fraction C 46 8**5 7 

Fraction D 67.6**4.5 Fraction E 54.3**7.5 Fraction F 51.5**6.4 Fraction G 57 3**5 1 

Fraction H 50.6**4.8 Fraction I 65.3**3.4 Fraction J 42.3**4.6 Fraction K 50.5**3.9- 

[0015] When cultivated by the culture medium which added the 
compound which has a sphingosine frame, compared with the time of cultivating by the 



additive-free culture medium, osteoclasis is controlled and it has checked that the 
osteoclasis depressor effect excellent in the compound which has a sphingosine frame 
was shown. 
[0016] 

[The example 2 of a trial] After carrying out preliminary breeding of the golden hamster 
of 6 weeks old of evaluations of the amount of fasset osteopenia for one week, under 
anesthesia Suture silk thread for an operation which sterilized to the gingiva of M l No4 
is twisted around five-fold. Keyes ** - feed (400 D#2000: Keyes, P.H.and Jordan, and 
Archs. Oral. Biol., vol. 9, pp.377- 1964) The symptoms of gum disease was made shown 
by breeding. Subsequently, these six golden hamsters are divided into each 4 of a control 
group, a fraction A group, a fraction E group, and a fraction J group groups, and a 
fraction A group, a fraction E group, and a fraction J group are [ two days and ] each 
fraction. 4microg Treatment which dips the inside of the oral cavity continuously for 
about 10 minutes with the test fluid diluted suitably was performed. After carrying out 
fixed inflow for about 20 minutes using the four-week back of treatment initiation, and a 
2.5% glutaraldehyde solution (pH 7.4), mandible both sides were extracted. After fixing 
with evaluation of the amount of fasset osteopenia, and a 2.5% glutaraldehyde solution, 
soft-X-ray photography was carried out, using image-analysis equipment (PIASLA-555, 
product made from PIAS), the enamel cement boundary of the Ml neighborhood and the 
area between the fasset zeniths were measured, and the photograph was evaluated as an 
amount of fasset osteopenia. The result is shown in Table 2 
[0017] 
[Table 2] 

A fraction Contrast A E J - — 

reduction area (mm2) Four days 0.31 0.16 *0.1 8 * 0.15 * Seven days 0 98 

0.53 * 0.58 * 0.47 * * They are those with a significant 

difference to a control group. (P< 0.05) [0018] As shown in Table 2, the golden hamster 
of a fraction A group, a fraction E group, and a fraction J group was understood that the 
amount of fasset osteopenia is intentionally low clearly compared with the control group. 
The compound which has a sphingosine frame controlled fasset osteopenia, and this 
showed that effectiveness was in prevention of gum disease, in addition, this 
effectiveness - concentration -- it also turned out that it is anaclitic 
[0019] 

[Example 1] Manufacture of a drink; ganglioside 0.00005 of the cow's milk origin in the 
raw material of combination of Table 3 Weight % and vitamin D 200IU were added, it 
mixed, the container was filled up, it heat-sterilized, and the drink which granted 
prevention and the improvement effect of gum disease was manufactured 
[0020] 
[Table 3] 

. mixed isomerism-ized sugar 15.0 (% of the weight) 

Fruit juice 10.0 citric acids 0.5 perfume 0.1 calcium 0.5 water 73 9 

[0021] 

[Example 2] Manufacture of a tablet; 0.0001 % of the weight of gangliosides, vitamin D 
of the cow's milk origin in the raw material of combination of Table 4 200IU was added, 
it mixed, pressurization molding was carried out, and the tablet which granted prevention 
and the improvement effect of gum disease was manufactured. 



[0022] 
[Table 4] 

Hydrated crystal grape sugar 93.5 (% of the weight) 

Calcium 5.0 Sugar ester 1.0 Perfume 0.5- [0023] 

[Example 3] Manufacture of a biscuit; ganglioside 0.00001 of the bovine brain origin in 
the raw material of combination of Table 5 Weight % was added and it mixed, and after 
creating and casting dough, calcining was carried out and the biscuit which granted 
prevention and the improvement effect of gum disease was manufactured 
[0024] 
[Table 5] 

wheat flour 50.0 (% of the weight) 

Sugar 20.0 salt 0.5 margarine 12.5 eggs 12.5 water 3.7 sodium hydrogencarbonates 0. 1 

ammonium bicarbonates 0.2 calcium carbonates 0.5 [0025] 

[Example 4] Manufacture of jelly; sphingomyelin 0.00001 of the cow's milk origin in the 
raw material of combination of Table 6 After having added weight %, mixing and filling 
up a container, it heat-sterilized and the jelly which granted prevention and the 
improvement effect of gum disease was manufactured 
[0026] 
[Table 6] 

— Fruit sugar 20.0 (% of the weight) 

Granulated sugar 15.0 Starch syrup 5.0 Agar 1.0 Perfume 0.1 Calcium 0 1 Water 58 8-— 
[0027] 

[Example 5] Manufacture of process cheese; 0.0001 % of the weight of gangliosides of 

the cow's milk origin was added to the raw material of combination of Table 7, and it 

mixed, it emulsified at the emulsification temperature of 85 degrees C, and the process 

cheese which granted prevention and the improvement effect of gum disease was 

manufactured. 

[0028] 

[Table 7] 

Gouda 43.0 (% of the weight) 

Cheddar cheese 43.5 sodium citrates Calcium of the 2.0 cow's-milk origin 1 0 water 10 5- 
. [0029 ] 

[Example 6] After heat-sterilizing for 20 minutes at 90 degrees C to a skimmilk 12% the 
Lactobacillus DERUBURUKKI subspecies bulgaricus (L. delbrueckii subsp.bulgaric'us) 
and Streptococcus thermophilus (S. thermophilus) were inoculated, respectively, and two 
kinds of starter cultures were acquired. And it is the ganglioside 0.00001 of the bovine 
brain origin in the raw material of combination of Table 8, using as a principal 
component the yogurt mix which makes cow's milk a subject. After adding weight % and 
mixing, fermentation cooling was performed according to the conventional method, and 
the yogurt which granted prevention and the improvement effect of gum disease was 
manufactured. 
[0030] 
[Table 8] 

yogurt mix 97.0 (% of the weight) 

Culture (L. bulgaricus) 1.5 cultures (S. thermophilus) 1.5 [0031] 

[Example 7] Manufacture of dog food; 0.0002 % of the weight of gangliosides of the 



cow's milk origin was added to the raw material of combination of Table 9, it mixed, and 
the dog food (feed for dog breeding) which granted prevention and the improvement 
effect of gum disease was manufactured 
[0032] 
[Table 9] 

soybean cake 12.0 (% of the weight) 

Skimmilk powder 14.0 soybean oil 4.0 com oil 2.0 palm oil 28.0 amylum maydis 15 0 
wheat flour 9.0 wheat bran 2.0 vitamin mixture 9.0 mineral mixture 2 0 celluloses 3 0— - 
[0033] 

[Example 8] Manufacture of a tooth paste; the container was filled up with the cream 
which added 0.0002 % of the weight of sphingomyelins of the cow's milk origin to the 
raw material of combination shown in Table 10, and was mixed, and prevention of gum 
disease and the tooth paste for an improvement were manufactured 
[0034] 
[Table 10] 

A gi yC e r ol 70.0 (% of the weight) Silicon dioxide 20.0 Xanthan 
gum 1 .0 MINTO FUREB A 1 .0 Titanium dioxide 0.7 Sodium fluoride 0.3 Distilled water 
7.0 [0035] 

[Example 9] Manufacture of a collutory; 0.0001 % of the weight of sphingomyelins of 
the cow's milk origin was added to the raw material of combination shown in Table 1 1 
and prevention of gum disease and the collutory for an improvement were manufactured 
[0036] 
[Table 11] 

"T" Ethanol 8.0 (% of the weight) Perfume 3.0 Sorbitol 5.0 Propylene 
glycol 5.0 Distilled water 8 1 .0 [0037] 

[Example 10] Manufacture of gum; the gum base was dissolved in water 0 0002 % of the 
weight of gangliosides of the cow's milk origin was added to the raw material of 
combination shown in Table 12, after mixed churning, it fabricated and prevention of 
gum disease and the gum for an improvement were manufactured 
[0038] 
[Table 12] 

gurn base 2o.o Corn syrup (% of the weight) 10.0 glucose and 1 

hydrate 10.0 lactoses 5.0 glycerols 5.0 water 50.0 [0039] 

[Effect of the Invention] Prevention and the improvement agent of gum disease can be 
offered by making into an active principle the compound which has sphingosine frames 
such as ceramide, sphingomyelin, sphingoglycolipid, and ganglioside. Moreover the 
eatmg-and-drinking article or feed which granted prevention and the improvement effect 
ot gum disease can be offered by blending the compound which has sphingosine frames 
such as ceramide, sphingomyelin, sphingoglycolipid, and ganglioside. Furthermore each 
effectiveness can be heightened adding calcium preparations, vitamin D, and a vitamin K 
to the above-mentioned prevention and the above-mentioned improvement agent of gum 
disease, or by adding calcium preparations, vitamin D, and a vitamin K to the eating-and- 
drinkmg article or feed which granted the above-mentioned prevention and the above- 
mentioned improvement effect of gum disease. 
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il (UF) ftifcotoa^fi 1 5 r irtci t»#5r 

So ft*3. ^7-f>^^>-B-»SrWr5fb^«»tt«lft)g 

co^ES^^giSfiJro^mSrPafeSfc*^, *;Pi/7A 
•> > # t& * #1" 5 -f t-^-fe gfi-S- L ^ co ^E&s. o«Qfi: 
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& JR-£ L fc fifcit p p d *?ffim<D%>%: Sr i«5 «> 5 * lc , 

Sit Ltll GSJxJf, i&{fc;&yu->*A. 

1*^11 * Jfceo ± , u > r> A ^ JiS^ ft if §ri£ (f 5 r <!: *>s 

S*L>/\ *fcs tf* 5 VD^W 5 VKftifGD-fi-ic^T 
2&ftf£#£Sa-£-r5 c t ;5S§1* li\ r co «k 5 ft#/u-> 

[0 0 0 7] 

^^•>vffe^t5t7S K, V^Saiy 
LT*ffl«o^BS3lt«kS3»*Sr«-^ Lfcftt» 0 »XliS 

[0 0 0 8] ^f^lC&VTtt, ^.7^ i/rfw#^&5r 
*-f" S-fL-^S-fiJcA— A— 0 3fc9 1/ig ~10ragSr#:lH] 

ffl, y-*-^JS:if«r*tf* ft 

So 

[0 0 0 9] 

x^yyxisYmm mmm 63-369992-§-<&$b) fc« 
^>-^ y ^-v- K*£tf Ase»KfcfieK#*»3*© h y 

» b tufc® 6 K5MMMSK«: jHPft^HlO, ooow^x*S 
tu, #v^y^KS5-£Wiir#£#fc„ z.<dxis? 



**/-A- (1 : 1) *j£fci8flPU w<BigiK«:BM'a|- 
^^^^(DEAE-SephadexT-te-T 1 — hS, 7r/^v'7 

(1:1) 0. imWtT V V V A*jg 

^'-y^y-yu^ffiT-^v-j/y KSr^tU L-fco *L 

(.m#A) hfyyj— (uy/uv-y— 

ft) -C^ttiLfctr^, ^y^!)t->KGM3 : ^/^j/ 
!)tv/KGD3 : U^if V 3r*s KG T 3 =10 : 90 : If 

*yuA-y^y-/w (8 : 8 (v/v)mm\z.m&A&mm 

->y#y/V WThnt-X, iatron laboratory 
ttSSi) *7A(-asJPLT, 8 : 2 (v/v) d^ib 2 : 8 (v/ 
v) n p *;/UA-y ^ y — v 5 ^ V 

^y a->KGD3iir# (®^C) Jklfii^? y ^-v- KG 
^fflLfct;5, Mffil495%^±-e 

[0010] 

1&%M2] *¥M&&<Dtf>if y ^"-> Kcog^Si ; — ^[C 
«fctj L, -20 £ C"Cf%# LT *5</^7t^J3E5 5 kg«r8tt*SftJffi L 

fcm, ^t--?ffii«tu y^y-/w 10 i SrJn 
x.T60'CtcJp^L.T30»«cffli:L. V KSr^tf 

?K4--10 < C-C-l!ft&@Lfc c , ^Lt, 4£J#L;fcfl:®$r^ 
•¥< L-THHR Folch^-gaLit^^ ^<D±M 

KB5> (B»E) 4.87g SrWfco - © J; 5 (C LTII 
fciii^ElCte, U-yify ^"VKGDla, T^V^y^^K 
GM1, ^>-^/y KGDlb, ^V^y KGTlb 

Q-Sepharose *7A|;, ^Dn*;l'A-^!S' / /- 
yW-TK (30:60: 8) W@L 500mUC®<^ UfcH^E S:^ 
iP LT, ^ n <?y— yU-?K (30:60: 8) 

j^f^ 3 l^i^^ a p*;ua-^ ^ /— /l^— 4Mg^5£7- h V 
tr-kTkfem (30 : 60 : 8) igf£ 3 l^Tt^^^iy h 
7yv^y^->KGDla (B»F)1.220aig, i/V 
^DtVKGMl (i®^G)102mg, ^fy^DtVKGD 
lb (®^H)451mg, Hist? V stis KG Tib (W# I )540 

[0011] 

[##CT3] 4=?LS*o^7^ >=r? ^y >coiiSi : ^ 
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^*Lfc„ mhfitz^mm^m.^ 10 1 tc^^u 

5 >"^fii±i5.2% 

-f-frfr*^ 'yyuffr-ftyJ* 10 l fc N ^7^v^5i 
^ VSr-^tffl57>?"iii^500gSr^ft? Ufc^ n n *;L-A : y 
(9:1) ^SrSsJPLfCo ^Ut, y^V — 

(H^J) 37.3gSr#fc„ r©J;5i:LTl|P>ti 
fc7.7-f >=*$;r ]) ^i®55-{4ij36a98%^_h-efoofc 0 
[0012] 

[#Ms#J4 ] -m&jfcwir 7 5 KcoSSS ; 1 
Pjtvfc^^^y^-VKH^ (BJ#A) *>t>t7? KSrW 
«Ut. g^^»^( P H 5.5)*"C\ Bi#A 2 

Og{C*J-LT Endoglycoceramidase(S?gjtttjSi) 500U£ 
8s*DU 12^fWS^$-e-fco KJSfK£Folch# 
gfiLTJli§iIiii#£lH]l|5iU i-f^3J»7A^ 



-try? (H#K) 6g£#7c„ rco-fr^S Kiffii^tt 

^98%W±-CfoofCo 
[0 0 1 3 J 

[MM* 1 1 *7-< ^ ^rWT 5 it&V3V>ft*& 

IXJOTJS&m ; £&10B~20E1ffiSw I CR^ -7 7.0^1= 

tf a - ME N»fKtfT?fl"«r»»(i*|(w*ffl«) U Wfl-»lll&& 

X10 6 (Dfflfo* 5 %*1& t Jl6Lffi&<£tf a -ME bimm-C 

flS<&-toSr50ng/ml <B»£i: *S J: 5 tCjSfsJbP Lfc 5 
^JkffiSr^tfa-MEN^jSSrJllx, 5%ZHWHS*ff 

VlfefeU iS&ftPffi^E (P I AS LA- 5 5 5, P I 

AStfcS) \££<9mfoteVt^X, *»«R|B (pit)SS:SrffliJ 

fl-KUXWSiJSbJftSrWflliUfc. 
-H-SiMXf&t* (%) = (#KiRIS«/l!sasaiWwH-!»i|JUK 
*) X100 

ft*S, 7.7-0 ^i^^^^-t^it^t Utli, # 
%0lJl~4-C#f3nfciiI^A~KSr^MLfc. 
1 l'*i"o 

[0014] 

[*1] 



#Sii|X?£-tt (%, ±SD) 



K#A 


53. 4±7. 8 




56. 5±8. 4 


iS#c 


46. 8±5. 7 


H1#D 


67. 6±4. 5 


Bj#E 


54. 3±7. 5 


H#F 


51.5±6. 4 


H#G 


57. 3±5. 1 


WftH 


50. 6±4. 8 


iS# I 


65. 3±3. 4 


iU7>J 


42. 3±4.6 




50. 5±3. 9 



[0015] 7,7 a ^^^^-wm^-mt^-m&mm 

[0 0 16] 



-a-ffi* No4?r 5SlC^^ft(tT, Keyes P>C0^J|Sf (D#200 
0 : Keyes, P. H. and Jordan, Archs. Oral. Biol., vol. 
9, pp. 377-400, 1964) X-ffi^TZ Z t (C «k 9 «^JSSr|8 

2.5%^^/V7/l7 i t K»K(pH 7.4)SrfflV>T^207> 
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®:X^jf^LT, ^jtSSrSHgtfW&itt (P I ASL 
A-5 5 5, PIAStt) Srffll\ Mltti£cD3:^ ,w 



[0017] 
[3*2] 



(mm 2 ) 



4 0 
7 0 



0. 31 
0. 98 



0. 16 
0. 53 



0. 18 
0. 58 



0. 15 
0. 47 



* Mmm^M\.X^Mmh<0 (P<;0.05) 
[0018] * 2 iZTjk-tX. b fc, B^AH, H^E^S. *S-a-#H4{k« 

fc. 

[0019] 

mMM 1 ] WtWcomm ; 3c 3 i0ga-^tOIg!|£f{i^?LS^ 
(DTyvj/JJ ^"-> KO. 00005 li%Ii;f^ S VD200IU 

[0 0 2 0] 



15.0 (fiflk%) 
10. 0 

0. 5 

0. 1 

0. 5 
73.9 



[0 0 2 1 ] 

(D^v^y ko. oooiffiS%.RTJ ? e*^ 5; yo 200iu& 

[0 0 2 2] 





93. 5 (ffifi%) 




5. 0 




1. 0 




0. 5 


7k 



[0 0 2 3] 

mmm 3 ] hogii : m 5 ^ga-a-ojpfciisf 

mteteOtf^f}) KO. 00001 JtfiyoSrADx.rrg'g-L 
tK!)5;«U ^Itfei, fi^j&LT, t&fllpi©^ 

[00 2 4] 
If£5] 



AM 



50.0 (1 
20.0 
0.5 
12.5 
12.5 



3.7 
0. 1 
0.2 
0.5 



[0 0 2 5] 

mmm 4 ] -g y -ogtis ; ^ 6 ©ga^»i»i;^?Lft 

Jfcco;*:^ V =^5^ y VO. 00001 afi%SrJD^.-Cffi-& 

[0 0 2 6] 
[l§6] 



20.0 (11%) 
15.0 
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mm- 



[0 0 2 7] 

lc^?L * 3? W JS V ^ y 3f-> KO. 000 £r*P x. T ffi-g- 

*«rJK-£ Lfc -fe x ^- XfcSlit Lfc„ 
[0 0 2 8] 
[^7] 



=f-^-X 


43.0 


=?^y— =?— x 


43.5 




2.0 




1.0 




10.5 



[0 0 2 9] 

[HifetflJ 6 ] 12%fl^ftUl90TC^20#|fflJnJ(MS« Lfc 
^,7^ h^fvu;* • • -y-X;* f— ->— 

X • -JjVjj U (L. delbrueckii subsp. bulgaricus)S 
^ h U^hay*^ • -y-— ^■y'^^^.(S. thermophilu 

^-->ko. ooooi m&%&imx.xm-g-Ltzm, -^mi^-o 

[0 0 3 0] 
1^8] 



3 — 97.0 (gffi%) 

ig^Wo (L. bulgaricus) 1. 5 



[00 3 5] 

[3OS0U 9 ] ofr\,^me>$k7& ;Sii (c^-fSfi-g-^^ 
i-4=IL Sjfew^. 7 ^ jiy ^o. oooisa%Sriox.T 



5.0 
1. 0 
0. 1 
0. 1 
58.8 



ig^VoiS. thermophilus) 1.5 



[0 0 3 1] 

mmm 7 ] Ky ^7— ^ 9 <nm.-&<DW.Pt\z. 

^?LS^co^/v^y pf-i/ KO. 0002fiS:%i&*Dx.T!iS-a- 

[0 0 3 2] 
[^9] 





12.0 (fiflt%) 




14.0 




4. 0 




2.0 




28.0 




15.0 




9.0 




2.0 




9.0 




2.0 




3.0 



[0 0 3 3] 

\^Mm 8 ] mm%M(D®ii& ■, m 1 0 (i^i-ga-g-wj^ifsf 

tr4=?L*3tE<o^7-f j.y ^o. ooo2ffiJfk%£r*nx.T 

[0 0 34] 
[^10] 



70.0 (fifi%) 
20.0 

1.0 

1.0 

0. 7 

0.3 

7.0 



[0 0 3 6] 
1*11] 



8.0 (Sfi%) 
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VvHf I — vu 



[0 0 3 7] 

m i 2 (^-rga^w^(c:^fL*ji5co^ v^-y ^-i/ ko. 

[0 0 3 8] 

Iii2] 



jJ 2*^—7. 20.0 (fift%) 

3-y'>Dyy 10.0 

"T^cT, V o — x • l TKfP^J 10.0 

5^ I ^ 5.0 

^ y -fe y v 5. o 

7K 50.0 



1. 0 
5.0 
' 5.0 
81. 0 



[0 0 3 9] 



7ny F ^< — i? 



(51) Int. CI. 7 

A 6 1 P 1/02 
19/00 



mm* 



F I 

A 6 1 P 1/02 
19/00 



«H»;ilttr|f»W204-5 
(72)38W# fiffiC W-flB 

^imi05UUftTtr*lil 2 - 8 - 9 V =>• 
SrSfeOJ-^Vv'a V406 



F^— 4B018 LB08 MD04 MD09 MD23 MD52 
ME09 MF02 
4C083 AA112 AB172 AB242 AB312 
AB322 AB472 AC 102 AC 122 
AC132 AC302 AC641 AD192 
AD212 AD222 AD352 AD391 
AD571 AD572 CC41 DD15 
DD21 DD22 DD23 DD27 DD41 
EE33 

4C086 AA01 AA02 DA42 EA05 EA06 
MA01 MA04 MA52 NA14 ZA67 
ZC71 

4C206 AA01 AA02 FA03 GA23 GA25 
MA01 MA04 MA72 NA14 ZA67 
ZC61 
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